We calculate the decay width for Λ b → Λ c eν in the frame work of a nonrelativistic quark (NRQ) model of heavy baryons where the light quarks play the role of spectators. Our calculation does not make an explicit use of the heavy quark symmetry. The branching ratio for the above process as calculated here agrees reasonably well with the experimental value.
I. INTRODUCTION
Non-relativistic quark (NRQ) models have played an important role in understanding various properties of hadrons. In the recent past they have been used in the literature to study semileptonic decay of heavy mesons [1] .
Such calculations can partly be justified from the fact that the heavy quark in a heavy hadron acts as a source of static colour field.
In this Letter we extend such calculations to the case of baryons containing a single heavy quark. Specifically we look at the semileptonic decay of Λ b → Λ c eν. The study of this decay provides an opportunity to measure the CKM matrix element V cb and also to test the limits of the NRQ model calculations Even though we are dealing with systems containing heavy quarks, no explicit use of the heavy quark symmetry is used in our calculation. This enables us to express quantities of physical interest explicitly in terms of the masses of heavy quarks (and other parameters of the model.) Our calculation thus by construction incorporates some of the finite mass corrections. This paper is organised as follows: the next section sets forth the review of the underlying kinematics. In section III, we discuss the NRQ model as a tool for calculating the form factors. Section IV concludes the paper with the results and discussions.
II. KINEMATICS
The matrix element for the process Λ b → Λ c eν is given by,
with the leptonic and hadronic parts being,
P, K, p and p ′ are the four momenta corresponding to Λ b , Λ c , e andν respectively. The corresponding decay rate [2, 3] is given by
where y = In terms of form factors, the hadronic matrix elements of the current
Here u Λ b (u Λc ) is the spinor associated with Λ b (Λ c ).
The decay width for the process under consideration is given by the ex-
where
with
and
Within the kinematically allowed region, the lower (y min ) and upper (y max ) limits of y are 0 and
2 respectively (neglecting the electron mass).
The form factors given above can be evaluated within the framework of some model. We employ the NRQ model for this purpose which is described next. 
III. NONRELATIVISTIC QUARK MODEL AND FORMFACTORS

In
We take m 1 = m 2 = m u ( mass of each light quark contained in the spectator pair.) The corresponding canonically conjugate momenta P , p ρ and p λ are respectively,
where p 1 and p 2 are momenta of light quarks andm
In this model, the normalized Λ b baryon state vector is written as,
where φ Λ b ( p λ , p ρ ) is the momentum space wave function, satisfying the normalisation condition, The flavor and spin part of Λ b is given by
following the ordering |s 1 s 2 s b ;
Similarly,
The Hamiltonian that we consider is given by,
Here the " In the rest frame of the Λ b baryon, ( P = 0)
with spectator approximation ( p 1 ′ = p 1 and p 2 ′ = p 2 ),
Using these baryon state vectors, the hadronic matrix elements are found to
Writing the relevant matrix elements for the temporal and spatial components of the currents separately we get
In order to extract the form factors appearing in Eqns. 9 -10, we write their temporal and spatial components separately in the parent rest frame with |K| << m Λc ( non-relavistic limit) for comparison with results from NRQ model :
Here ϕ s and χ s ′ are two component Pauli spinors along z (parent spin direction) and ǫ (daughter polarization direction), the latter being taken to be arbitrary. It is to be noted that in the eν rest frame the parent and the daughter have equal and opposite three momenta. 
where the overlap integral I is given by (α
From [eqs. 40 -45] the form factors are obtained as functions of y;
having numerical values α = 0.43, β = 0.83 and γ = 0.69 for our choice of values of the parameters.
IV. RESULTS AND CONCLUSION
In our calculation, we use nonrelativistic wave functions which gives the y Our results compare favourably well with [2, 6, 7] . As an example, we list the results of Ref. [2] where in order to calculate the y dependence of the form factors, use has been made of the pole dominated form factors with a pole at m * = 6.0 GeV . They assume the same resonance mass for all the form factors, which yields the same y dependence for all the form factors.
They have found the numerical values of decay width and branching ratio to 
